Abstract: It was not until the 1980s that China's policy makers became aware of the detrimental impacts on urban health from soil pollution as a result of industrial waste emissions. For the past three decades, the Chinese government has strived to prevent and control industrial pollution. Setting appropriate environmental policies is the key to mitigating the legacy of industrial waste emissions accumulated for three decades. In this paper, we review the development process by outlining the evolution of the policies and the resulting legal infrastructure in terms of acts, regulations, ordinances, and standards. Deficiencies of the existing policies are identified. In the early stages, environmental policies were fragmented, consisting of single-purpose laws that are narrowly focused. With time, these policies gradually evolved to become better integrated and comprehensive management plans. However, the laws emphasize contaminated site restoration instead of preventing soil pollution. The legal framework shows that the policies that are in place often lack clear mandates because the authorizations are piggybacked on environmental acts and regulations that do not directly address issues of soil pollution. Furthermore, implementation plans are impractical due to outdated soil quality standards, unclear soil cleanup goals, unenforceable liability and supervision mechanisms, limited funding, lack of transparency and public outreach, and the unreliable financial and technical capabilities of the remediation industries.
Introduction
Soil resources in China have faced unwarranted abuses and unrelenting development pressures for a long time. Excessive use of fertilizers and pesticides, improper handling of industries' gaseous emissions, wastewater discharges, and processing residues (abbreviated hereinafter as 3-Ws), and uncontrolled mineral exploration and abandoned ore tailings result in widespread environmental pollution (Wang 2012) . Nationwide, urban renewal has phased out more than 200 × 10 3 dilapidated heavy industrial establishments, among which 320 are seriously contaminated, covering 5.5 × 10 6 ha (ES 2013) . Soil pollution and its adverse impacts are subtle and slowly escalate over time. By the time pollution effects become conspicuous, the situation is often not easily reversible, the damage daunting, and the scars long-lasting (Hu et al. 2012) . Cumulative pollutants threaten the fundamental ecological functioning of soils in modulating biogeochemical cycling of nutrients, supporting plant growth, and sustaining healthy human habitation (Rodrigues et al. 2009a) .
Effective public policies are imperative in managing environmental issues (Chang et al. 2013 Sites (2014) are examples addressing the issues involved with restoring contaminated sites.
Soil pollution and site management policies have been approached from both conceptual and practical perspectives through risk assessment protocols, cleanup criteria, stakeholder engagement, and liability and funding issues (Wernstedt and Hersh 1998; Ferguson 1999; Sousa 2001; Provoost et al. 2006; Wesselink and Tiktak 2006; Bergius and Öberg 2007; D'Aprile et al. 2007 ; Thornton et al. 2007; Rodrigues et al. 2009a Rodrigues et al. , 2009b Johansson et al. 2011; Jin 2012; Li 2012; Swartjes et al. 2012; Wang 2012; Cundy et al. 2013) . Sousa (2001) reviewed Canada's federal and provincial policies for remediating contaminated sites in the context of cleanup criteria and liability and funding issues. Rodrigues et al. (2009a) analyzed EU policies for managing contaminated soils to identify the requirements for dealing with legacies of pollution, liability and funding, levels of intervention, and cleanup criteria. Johansson et al. (2011) showed how government grants have affected the progress of the mitigation processes, from the initial hazard identification to eventual cleanup. In light of the EU's Soil Framework Directive, Wesselink and Tiktak (2006) the Netherlands' policies in managing polluted soils were found to be deficient, and changes were proposed in a wide spectrum of areas including risk assessment protocols, soil sealing technology, and public outreach. Subsequently, Swartjes et al. (2012) developed a contaminated site management policy framework for the Netherlands that included four aspects, namely, a mitigation strategy, relevant soil quality standards, urgency of actions, and sustainable soil management. They noted that different strategies were required to deal with soils in different quality classes.
To fulfill domestic needs in China, pollution management efforts have mainly focused on adopting policies that already exist in other countries. Instead of a comprehensive and thorough analysis of soil pollution prevention policies, Jin (2012) summarized soil pollution prevention acts excluding regulations, ordinances, and standards, Wang (2012) focused on soil remediation rather than pollution prevention, Li (2012) reviewed the mitigation of soil polluted by heavy metals and analyzed the expected performance of soil protection measures based on methodologies from the US Super Fund Liability protocols and the Japan soil pollution control legal system. In China, there remains a lack of systematic development in soil pollution prevention and remediation policies, resulting in rules, regulations, and implementation protocols that are often fragmented, chaotic, and confusing.
In this paper, we evaluate China's national policies and localspecific regulations to track how scientific and legal aspects of policies enacted to manage polluted soil have evolved over time. We first characterize the development of pollution policies over time (Sect. 2). We follow this with an examination of the existing policies within the framework of China's legal infrastructure to demonstrate potential regulatory deficiencies (Sect. 3). We end with an examination of the temporal and structural characteristics of soil management policies, and the challenges in policy implementation by discussing the status of China's soil management policies (Sects. 4, 5, and 6).
Development of soil pollution management policies
Soil pollution prevention policies in China are driven primarily by crises. Significant and major environmental catastrophes, such as the industrial 3-Ws emergencies, the worker poisonings at the trial excavation of the Songjiazhuang subway station in Beijing, and heavy metal pollution incidents have triggered calls for new policies and (or) revisiting of existing policies broadening the laws' coverage on curbing soil pollution. The policy goals fall into seven subject categories (rows of Fig. 1 Policy development has evolved temporally over four stages, namely, the initial (1979-1982), extension (1983-2003), rapid (2004-2010) , and peak (2011 -the present) developments (columns of Fig. 1 ).
Initial stage: formulating principles of soil protection (1979 -1982)
Considering the relatively low levels of pollution together with weak environmental management in the past, the awareness of environmental degradation is late to emerge in China. For example, it was not until 1979 that the central government established policies addressing environmental pollution. Provisions in the 10th and 21st sections of the Environmental Protection Act of the People's Republic of China (1979) were directed specifically at preventing soil contamination, "…the land must be rationally used according to local conditions, …degraded soils must be properly ameliorated,…urban sewage must be used properly for irrigation to prevent the soil and crops from pollution,…". The enforcement of the policies however relied on Article 338 of the Criminal Law (1979) that defined the criminal liabilities to be borne by offenders whose acts resulted in pollution.
The Constitution of the People's Republic of China (1982) , in Articles 9, 10, and 26 of the general provisions, laid the foundations of public policy and regulatory authority to deal with land resource distribution, land use, and soil pollution prevention and remediation. The statutes, however, were not directed at reducing and controlling the soil pollution, although they showed the nation's commitment to employ ecologically sound principles in protecting the environment and curbing pollution.
These two primary documents ushered in China's era of environmental protections (Fig. 1) , defined the nature of a national problem, set national goals, and paved the way for formulating policies, management strategies, and implementing plans to achieve the objectives.
Extension stage: focusing on preventing and controlling soil pollution (1983-2003)
By the early 1980s, the central government, keenly aware of the seriousness of environmental harms caused by unchecked and long-neglected pollutant emissions across the entire societal spectra, introduced regulations aiming at restricting pollutant emissions and treating the pollutant streams (Table 1) . The policies attempted to prevent and control soil pollution by regulating wastewaters, solid wastes, and emissions of coal-fired space heating and power generation facilities, safely storing and disposing of hazardous wastes, monitoring pollutant emissions, abating pollution, assessing the human and ecological risks of polluted sites, and establishing acceptable environmental standards. There was, however, little demonstrable concern or attempt to remediate soils at sites that were already polluted.
Rapid development stage: shifting from pollution prevention to soil remediation (2004 -2010)
In 2004, three workers were overcome by toxic fumes at the exploratory excavation of the Songjiazhuang subway station in Beijing, where a pesticide manufactory once stood. The incidence drew widespread media attention and alarmed local and national officials, leading to public pressure to enforce emission controls and prevention laws, and to instigate plans for remediation of polluted soils across the nation. The Special Act on National Soil Status Survey and Pollution Prevention (2004) was promptly promulgated to deal with the pressing issues of mitigating soil pollution. The act stipulated that the state of the nation's soil resources be assessed, the soil pollution hot spots be identified and prioritized according to sources and extent of pollution and nature of pollutants, ecoenvironmental and human health risks be evaluated, and the performance of applicable soil remediation technologies be demonstrated. The central government's intentions to "…actively carry out works of preventing and controlling soil pollution…" were expressively addressed in several high profile official meetings, such as the National Environmental Protection Conferences, and were followed with new regulations, namely, (2007) , being the first regulation enacted by a municipal government on cleanup and remediation of soil pollution sites, set the precedents for the national legislation to follow. Nationally and provincially, a favorable atmosphere was created for enacting soil pollution prevention policies, and the focus of the officials' attention shifted from soil pollution prevention to integrated remediation and post-restoration environmental management of the sites.
Peak stage: heavy-metal polluted soils and environmental management of restored sites (2011-present)
For three decades, regulations have been brought forward in response to pressing issues of soil pollution with the goal of eventually cleaning up and then redeveloping the contaminated sites as a part of urban renewal. New challenges nevertheless continue to emerge. Cd-, As-, Cr-, and Pb-contaminated cropland soils and tainted harvests have raised serious food safety concerns across the country. According to the Ministry of Land Resources (MLR 2007) , over 10% of the cultivated land in China sustained significant pollution by heavy metals from mining and metallic smelting (approximately two million hectares), oil extraction and refining (approximately five million hectares), solid waste stockpiles (i.e., open dumps; approximately 50 000 hectares), industrial 3-Ws (approximately 10 million hectares), and sewage irrigation (approximately 3.3 million hectares). Against this background, the nation's 12th Five-Year Plan (2011 -2015 included the National Planning for Heavy Metal Contamination Prevention and Control, which stipulated that in this five year period "…the emission of heavy metal and metalloid contaminants i.e., Pb, Hg, Cr, Cd, and As in critical areas (e.g., provinces of Jiangsu, Hubei, and Guangdong) should be reduced down to 15% of their respective 2007 levels…"; the industries targeted included "mining, smelting, lead-acid batteries, tanning and leather products, and chemicals and allied products". At the subsequent meetings of the National Pollution Prevention Working Group, the lead agency, the Ministry of Environmental Protection, stressed the significance and urgency of dealing with heavy-metal-polluted cropland soils. To achieve the emission reduction objectives stated earlier, provinces such as Hubei and Jilin and municipalities such as Beijing and Chongqing developed detailed plans on how to implement the national goals within their respective jurisdictions.
The 12th Five-Year Plan for science and technology and for environmental protection pointed out that efforts should be made that focus on major industries and critical regions to more effectively prevent soil pollution. 
Management of polluted sites: legal framework
Soil pollution management policies evolved simultaneously at the central, provincial, and municipal levels over the past three and half decades. In retrospect, they consist of a mixture of sometimes conflicting and sometimes overlapping rules and regulations developed under mandates of various policies, and cover different jurisdictions. Consequently, it would be imperative to disentangle the complexities of the various soil pollution policies to better clarify the policies' position with respect to the current legal framework of China (Fig. 2) .
In China, official documents governing the legal theories, policies, administrative protocols, and management plans may be categorized into four tiers, namely, act, regulation, ordinance, and standard Zhang et al. 2005 ). An "act" is a formative document with the highest legal stature of the land. It is submitted to, deliberated in, and passed by the National People's Congress or Standing Committee of the National People's Congress. A "regulation" is an authoritative rule or decree issued by the State Council, Local People's Congress and its Standing Committee, the legislative organs of the self-governing national autonomous regions, and the People's Congress of special economic zones, provided it did not exceed the mandate authorized in the "act," and it would be applicable only within the respective jurisdictions of the issuers. An "ordinance" is a rule or decree prescribed by a superior or competent authority and issued by the executive branch of government, such as the Ministry of Environmental Protection provided that it did not exceed the mandate authorized in the "act," and it would be applicable only within the respective jurisdictions of the issuers. A "standard" is the scientifically based critical threshold of pollution established by appointed authorities for the purposes of implementing the rules and decrees, and often is independent of and recognized across the legal hierarchies. Viewed in this context, the soil pollution management schemes in China are depicted (Fig. 2) . In Fig. 2 , the key policies and rules are shown inside the rectangles and placed at appropriate locations according to the cascading scale from act down to standards as identified at the left-hand side of Fig. 2 . The vertical lines indicate the legislative lineages between acts, regulations, ordinances, and standards and between national-and local-level actions. Horizontal lines link complementary legislation coming from different lineages. In addition, the solid lines describe rules descending from the act track and the dashed lines describe local rules descending from the track of national regulations, ordinances, and standards.
At the top, three "acts," namely, the Criminal Law (1979), Constitutions (1982), and Environmental Protection Act (1979) , form the legal and policy foundations from which other acts, regulations, ordinances, and standards are derived. They are the guiding principles from which the central and local legislative bodies are authorized to develop legally enforceable rules and implementation plans. Meanwhile, there is a parallel and comparable set of national and local regulations, ordinances, and standards that originated from Environmental Protection Act of the People's Republic of China (1979) (Fig. 2) . The Constitution versus Environmental Protection Act Fig. 2 . Legal hierarchy of soil pollution and site remediation policies in China. The policies released in China from 1979 to the present may be categorized into four tiers, namely, act, regulation, ordinance, and standard with respect to the current legal framework of China. The framework shows that progress was made over time and potential improvements that may expedite the remediation of polluted soils still need to be highlighted. and the central versus local jurisdictions, two-track and two-tier soil pollution management system encounter bottlenecks, and disappointing outcomes are caused by poor execution along with deficiencies and gaps in the policies as follows. China (1995) was limited in scope, as the pollutants included and their numerical limits were chosen to judge pollution in agricultural and forest lands (Zhu 2011 ). This standard is not relevant for assessing the polluted urban soils that, besides heavy metals, have to deal with persistent organic pollutants (such as dioxins), refractory organics (such as benzo(a)pyrene), organophosphate pesticides, and newly emerged inorganic pollutants, namely, beryllium, antimony, thallium, and vanadium (Wen et al. 2010; Zhang et al. 2014 ). 3. Lack of consistent criteria to establish the soil remediation endpoints. According to the current policy framework in China, three approaches may be used to set pollutant concentration endpoints for soil remediation ( Table 2 ). The first approach, which is widely used, simply adopts standards employed by other countries. The standards derived from this approach are hardly justifiable as the properties of soil, environmental backgrounds, and human exposure pathways of pollutants are location-specific. In the second approach, the established standards are based on the general conditions of soils in China. However, one set of standards is not sufficient to cover situations across the entire nation, particularly given the diversity of landscape, climate, and geographical backgrounds. The third approach is based on principles governing fate and transport of pollutants under various exposure scenarios to derive the site-and case-specific soil remediation endpoints. Although this approach is scientifically supportable, it is nevertheless not readily adopted in China, as the exercise requires a thorough site investigation to generate the relevant data and employs complex risk assessment models. 4. Liability and funding issues hinder the management of contaminated sites. Constitutionally, land resources belong to the "people" and the governments, central and local, are designated custodians. Private parties are entitled to use and develop lands through permissions granted by and leasing agreements signed with the governments. Liability for soil pollution and who would pay the cost of remediating contaminated sites, however, often become a disputed issue. The basic principle of "polluter pays" is germane, therefore "those who caused the pollution would be responsible for the cleaning up". Soil pollution, however, may take a long time to emerge and be detected, and often is a legacy of past activities that can trace back many decades. By the time the issue is apparent, the responsible parties may be too numerous to name and (or) are no longer traceable. When they are caught, polluters often explore and take advantage of loopholes in the policies to evade their responsibilities. Assigning the liability of soil pollution and making "polluters pay" has always been problematic (Rodrigues et al. 2009a) . Because of the difficulties in locating the responsible parties and (or) because those who are found liable often have no financial means to bear the costs of soil remediation, other funding mechanisms, such as government subsidies, societal financing, and an environmental pollution liability insurance system have been considered in the current policies (Tables 3). None of the policies, however, has fully stood up to the challenges in setting priorities, devising matching mechanisms, and dividing up the responsibilities of implementation. 5. The responsibility and capacity of supervising site management are not clearly delineated. The jurisdictions for overseeing soil pollution prevention and contaminated site remediation programs often are split, depending on the mandates specified in the regulations, among many layers of administrative entities (Wei et al. 2007 ). For example, the people's governments at various levels bear the overall responsibilities for protecting the soil environments, yet the planning departments are given responsibility for reviewing and issuing site planning and redevelopment licenses. It would be confusing for the parties Environ. Rev. Downloaded from www.nrcresearchpress.com by "Research Center of Eco-Environmental Sciences, CAS" on 03/06/16 involved to navigate through the national and local level administrative mazes. In all, the local level policies tend to provide clearer divisions of roles between local governments and central government agencies including the Ministry of Land Resources, National Development and Reform Commission, and Ministry of Environmental Protection (Table 4 , under the column entitled "Supervision"). The jurisdictional issues for monitoring contaminated sites, an essential element of current policies, however, remains inadequate because the responsible agencies are often unaware of their mandates, the programs are poorly implemented, there are shortages in staffing and monitoring instruments, and because of vague regulatory pathways for defining responsibilities and requirements for coordination and cooperation among involved agencies. 6. Relevant information is not provided for the public to participate in contaminated site decision-making processes. Governments at all levels play the dominant role in remediating polluted soils. Transparency and public participation in the decision-making and project implementation would be essential to gain the confidence and support of the stakeholders, expedite the work, and address potential inconsistencies among interested parties (Cao and Guan 2007; Li and Tan 2012) . Provisions for public outreach and involvement are included in several policies (Table 4 , under the columns entitled "Information" and "Participation"). Nevertheless, the governments' actions, often justified by special exemptions and (or) exceptional measures, are in direct violation of what is mandated in the regulations. The lack of transparency severely undermines the credibility of the information disclosure mechanisms and dampens the enthusiasm for public participation, according to an official survey on the current status of the soil pollution, which partially discloses soil pollution information (NDRC 2014 Table 4 (under the column entitled "Priority") suggest that contaminated sites presenting imminent human risks, on arable land, and threatening drinking water supplies should be preferentially considered in the processes. Undoubtedly, China needs comprehensive policies to characterize contaminated sites, formulate selection criteria, and develop a priority-ranking database for effectively remediating polluted soils. 8. The soil remediation industry faces the dilemma of fulfilling the market demands for cleanup and being qualified to undertake long-term, large-scale, and highly technical jobs. Expenditures for remediating contaminated sites would account for >50% of the total expenditures in environmental protection (Zhao et al. 2013) . Judging by the severity of soil pollution in China, its expenditures in soil remediation would easily be trillions in US currency (ERC 2014) . The technical experience and financial capacity of the industries have not yet matured sufficiently to sustain the daunting task of remediating severely polluted soils. As of September 2013, approximately 10 out of the 300+ registered soil remediation firms have the required engineering expertise and technical capacity to undertake these jobs (ERC 2014 ). Yet, only two existing policies (Table 4 , under the column entitled "Qualification") prescribe the technical qualifications of contractors for contaminated site remediation in the following manner "…set technical requirements for contractors and subcontractors engaged in site investigations, risk assessments, and remediation of contam- 
Development of site management policies in China
The policy framework for managing soil pollution and remediating contaminated sites gradually evolves over time in terms of concepts and practicalities. During the early stages, China's policy framework relies on interpretations of related provisions derived from existing environmental legislation, which provide unclear mandates and inadequate resource support. Currently, welldeveloped and integrated policy packages are in place that include provisions for contaminated site investigations, site-specific risk assessment protocols, performance evaluation for the remediation technologies and a life-cycle tracking approach in management. At each stage of the legislative development, the cornerstone policies, objectives, demerits, and accomplishments are distinguished in Table 5. 1. The conceptual framework and working principles of controlling soil pollution gradually evolve in stages despite the at times awkwardness, rigidity, and impracticality of the end products. 2. Emission source controls appears to be the emphasis in curbing soil pollution and this principle permeates throughout the entire process, stressing reduction of pollutant influxes into the environment. 3. Over time, the integrated approach of pollution investigation, risk assessment, contaminated site cleanup and postremediation soil management is adopted, replacing the single objective regulations. 4. To date, the national level technical guidelines on remediating polluted soils culminate in policies of soil pollution control in China that facilitate restoration work and standardize site management procedures.
Challenges of the site management policies in China
We end this review by highlighting the progress made over time and the potential improvements that may expedite the remediation of polluted soils in China. The following protocols may be of interest to those who are deliberating effective soil pollution prevention and control strategies or who are seeking improvements on existing programs.
1. Develop legislation that is earmarked for soil pollution prevention and contaminated soil remediation instead of piggybacking the programs on legislation that does not have the appropriate focus in terms of goals, strategies, and resource supports (Pan 2011) . As soil pollution is pervasive (Swartjes et al. 2012) , it pays to enact dedicated legislation that is able to integrate policies from pollution prevention through the postsoil-remediation redevelopment and focus on soil-pollutionspecific protocols for investigation and monitoring, liability and funding, and site management issues. 2. Make sure the soil quality standards upon which the remediation goals may be referenced are current. Soil environment quality standards are essential for identifying polluted soils and assessing environmental risks (Xia and Luo 2006 (Davis et al. 1997; USEPA 2004; CCME 2007) . In China, the need to set the level of soil remediation by risk assessment (Zhang et al. 2011) (Sousa 2001) . Because there is no private ownership of land in China, the governments are the custodians of land resources and their management. The individuals and other entities are granted the right of utilization. These rights are maintained with continuous use and are lost with disuse or misuse. When the soil becomes polluted, the local governments with jurisdiction often initiate the remediation processes. The regulations stipulate that the previous occupiers of the land must be tracked to delineate the liabilities of soil pollution. Those liable according to existing laws will be made to bear the costs of remediating contaminated soils and face criminal justices for violating the laws (He et al. 2013) . The principle that the polluter must pay is applicable, yet prompt actions sometimes are necessary to mitigate the damage (Johansson et al. 2011) . Meanwhile, neither the governments nor the polluters are able to shoulder the enormous costs of soil remediation at once. To expedite the cleanup processes, other parties who will benefit from remediating the pollution, such as the future land developers may be called upon to shoulder a part of the financial burdens. Legislation therefore needs to provide the means, which includes community liability, international funds (Global Environmental Facility), corporate taxes (levied according to the pollution levels and profits), investments by developers, and insurance systems to finance the restorations. 5. Integrated management and supervision of soil remediation activities. With experience gained in the most recent decade, the policies of soil remediation in China have shifted from the rigid soil-quality-standard-driven and fixed-endpoint-based remediation protocols to a more flexible and reasonable risk-assessment-based approach that adopts the life-cycle pollutant tracking management style; however, many agencies including the Ministry of Environmental Protection, Ministry of Agriculture, Ministry of Land Resources, National Development and Reform Commission, and local governments all assert jurisdiction on the restoration of contaminated sites and their future uses. There is an urgent need to clearly delineate the responsibilities of all involved parties, provide mechanisms for coordination, and form joint management infrastructures. 6. Ensure the public's right to be informed and to participate in decision-making. Groups, ranging from national research committees to grassroots organizations, have long argued that public participation is a necessary and required condition for fair and competent environmental decision making (Wernstedt and Hersh 1998) , and 76% of the respondents to a stakeholder survey indicated an interest to "learn more about and (or) express viewpoints" (Feldman and Hanahan 1996) . Being the primary victims of soil pollution and the final beneficiaries of redevelopment, the public has stakes in every aspect of site management. Their perception of soil contamination (Grasmück and Scholz 2005; Vandermoere 2008 ), willingness to pay for cleanup (Alberini et al. 2007) , and preferences towards land redevelopment policies (Greenberg and Lewis 2000; Turvani et al. 2006) will be a significant deterrence to bureaucratic complacency. Figure 3 shows the flow of technical information and a decision-making diagram. The rectangular box outlined by the dashed line depicts the soil remediation process, which is supervised by the environmental protection departments, who are also the project's liaison with the general public. The information generated at every stage of the process flows into the responsible governmental entities and in turn is filtered to the general public for feedback. 7. Establish priorities in cleaning up polluted soils. China has at least 300 000 seriously polluted sites awaiting assessment and remediation (Luo 2011) . Considering that the sites have a varying nature of pollution, are scattered over the country, and require time and resources to initiate meaningful actions, it is imperative that legislation provide mechanisms to prioritize the polluted soils according to seriousness of pollution and urgency of soil remediation, thus limited resources may be allocated to sites posing high risk of harm to human health and ecosystems (Turvani et al. 2006) . Examples of other countries show the outcomes of policies employing environmental risk assessments to establish priorities in remediation (Xie and Li 2010) . The soils in China are at present categorized in terms of pollution into three classes, namely, clean, slightly contaminated, and seriously contaminated. Clean soils are required to remain clean through pollution prevention provisions, slightly contaminated soils must implement pollution control provisions to stop further deterioration, and the seriously contaminated soils must be remediated to restore their primary ecosystem functions, and the priority of remediation must be identified based on human health and environmental safety premises. Emphases are given to heavily polluted locations that are in proximity to residential areas, are arable lands, impact drinking water supplies, present high human health and (or) ecological risks, and are urgently in need of redevelopment. However, there is not yet a collectively recognized priority list representing a cohesive national plan for soil remediation. 8. Regulate China's soil remediation industry in terms of financial capacity, technical competence, and practical experience. The stability of soil remediation contractors and downstream support industries is imperative to insure long-term sustainable development, prevent secondary pollution, and enhance the cost effectiveness of investments (Luo 2011) . At this stage of development, policies on professional credentials, performance of advanced technologies and equipment, standardized operations and protocols, specifications of cleanup materials, and systematic management are essential.
Conclusion
The acts in the early stage of policy formulation, although they do not have direct bearing on controlling soil pollution, lay the foundation for later extensions into the soil pollution prevention and site remediation legislation. Along the way, an initial policy framework rapidly materializes as the soil pollution control and prevention programs permeate from the central government downward. The local-based regulations prevent further soil pollution by restricting disposal of industrial and hazardous wastes. Cities such as Beijing precede the actions of the central government in enacting protocols for soil quality and environmental risk assessments of the polluted sites. The policy initiatives in the 12th Five-Year Plan (2011 -2015 usher in a peak in legislative processes, zeroing in on the pervasive heavy metal pollution of the soils nationwide and issuing national guidelines on environmental site monitoring, investigation, risk assessment, and remediation by 2014. Fig. 3 . Flow of technical information and decision-making diagram for public participation in soil remediation projects. The information generated at every stage of the soil remediation process flows into the responsible environmental protection departments and in turn is filtered to the general public for feedback.
